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SUBs &l T : Sensitivity of Search Accomplishment to Search
! Area Size and to Specific Accomplishment
/ Goals for Various CORONA Configurations with
g Fiv: Missions Per Year

PREPA RED BY : ' 25X1A

REFERENCE (1) 14 Aug., 1969, Memorandum for
Chairman, COMIREX: Projected CORONA
Satisfaction of USIB Requirements,
FY 1970 and 1971, by | |

[ ] NrRo/DDSO. 25X1A

I. ' SUMMARY AND CONCLUSIONS

1. This memoraﬁdum describes the results of a study of
the sensitivity of requirement fulfillment level to variations
in the size of the ireas to be covered photcgraphically in both
annual and semi-anruaal periods. The objective of the study
was to determine what gains, in terms of increased Accomplish—'
ment Level} could be achieved by reducing the size of the érea

to be covered on a semi-anaual basis. A secondary objective,

was to.measure the offects on unique coverage obtained when

. the size of tie Sem.i-annual Search Arecs chaunges. The number

of missions flown was held constant at five CORONA J-3 missions

per year.

1Accomplishment Level - percent of designated search area
covered by unique ¢loud-free photography within the required
period (six to twelve months). «

~
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'SUBJECT: Sensitivity of Search Accomplishment to Search Areca

Size and to Specific Accomplishment Goals for
Various Corona Configur%tions with Five Missions
Per Year '

2%, The way arca éoverage requirements are stated has a
sighificant {mpact on the Accomplishment.Level achieved.
Therefore, the effects of reducing the size of the Semi-annual
Area are investigatcd from different points-of-view with regard
to the specification of requirements. Three different points-~

of-view evaluated in this study are stated zs follows: (a)

Emphasis on acnieving fixed Accomplishment Levels against'the

e

Semi-annual area, (P) Those Accomplishment Levels against
—

Annual and Semi-~annual Search Areas are to he selected{which

maximize the sum of the total nuiaue cloqﬁ_ﬁﬁﬁggcoverage of

the two areas,ygglﬁﬁgual Accomplishment Levels are to be

goals agginst both Semi-annual and Annual Areas.

3. This memorandum provides the relationship between
Semi—a&mual\gnd Annuai Accomplishment Level Zor the currgnt
search area size and for a Semi-annual seaPch area one-half
thprgpggygﬁﬁsize. A1l possible combinations of achievable
Semi-annuai and Annuai accomplishment Levels foxr une Luwo
different secarch area sizes are presented graphically con-~
gsidering different film types ahd operating altitudes. The
data allcys one to gpecify the Accomplishment Level desirec
on one type of requirement area, Annual or Semi-annual, and

determine the éxpected Accomplishment Level against the other

type requirement. The Accomplishment Levels which maximize the
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SUBJECT: Sensitivity of Search Acchplishment to Search Area
Size and to Specific Accomplishment Goals for
Various Corona Configurations with Five Missions
Per Year

total unique ,cloud-free imagery were derived and are reported
in this memofandum. f

4., Several factors influence the area photographed and,
consequentiy, influence the Accompliéhment Levels achieved;
launch rate; film type and perigee altitude are particulariy
significant. The et fects of different film types aud perigee
altitudes ave df great interest because theze are featuies of
the CORONA system which can be chosen to define various con-
figurations. For tris study, fuur specific obtions with
respect to the!factcrs mentioned above, are reflected in this
evaiuation and they are defined in Table 1.

| ,
f TABLE 1. CORONA J-3 CONFIGURATIONS

- : Averag:2 Coverage
'} o Perigee 9 Altitulie Available
2 Altitude Over Jarget Per Flight
. Arer s 6 o
~(n.m.) (n.m.) (x10°n.m. <)
Film Type '
Ultra Thin Base (UTB) 100.0 1107.1 13.5
 Ultra Thin.Base (UTB) 85.0 - 89.3 9.5
Standard Thin Base _STB) 100.0 107.1 9.2
Standard Thir Base (STB) 85.0 89.3 6.3

9. The photographic requirements could place principal

emphasis on inCreased Accomplishment Level against the Semi-

2The values given for perigee altitude actually do not have
the precision indicated and should be thougitt of a§2§£T&Pa1 values.
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SUBJECT: Sensitivity of Search Accomplishment to Search Area
Size and to Speciiic Accomplishment Goals for
Various Corona Configurations with Five Missions
Per Year '

annual Area. With this approach, the authoi’s of the require-
meuts would specifr that no coverage against the Annual Area

ig to be attempted unless some acceptable Aﬁcompiishment Level,
for example 80%, is expected to be obtained against ine Semi-
annual Arca. If tiiis level of coverage aga:inst the Semi-annual
Area could be obtained the remaining capability would be applied
against the Annual Area. Thus, the requirement for Accomplish-
ment Level against Semi-annual areca would be specified, and the
requirement against the Annual area would be derived bascd on
the capabilit& not needed to fulfill the Seyi-annual require-
ment. Table 2 summarizcd the Accomplishment Level and the
associaféd sum of the total wnique cloud-free Annual and Semi—
annual photograpl.ic coverage. With the current Semi-annual
Search Area siie ((i_8x106 nmz) the Semi-aniuail requirement, 80%,
is achieved by the UTB/100 configuration; but no coverage is
obtained against the Annual Area with the other configurations.
It is clear that the UTB/100 provides an overwhelming capability
against the annual search arca wheE the Semi-annual Aeqqm—
plishment Level is specified too low. Accomplishment Levels

which provide what could be a better balance in emphasis are

shown in pareutheses in Table 2 for UTB/100. It will be noted
25X1A

that the Semi-annual
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‘SUBJEbT: Sensitivity ¢f Search Accomplishment to Search Area

Size and to Specific Accomplishment Goals for
i Various Corona Configuvrations with Five Missions
! ‘ Per Year

Accbmﬁlishment Level, for the current search area, was raised
to 87% while 84% is achieved against the annual area. When
the Seﬁi—annual Searchk Area size is reduced by 50%, the 80%
Semi~énnual Accomplishment Level is fulfilled and accomplish-
ment ieveWS against the Annual Area are achjeved. The UTB/85
and S&B/IOO configurations are capable of meeting the current
requirement of 80%/75% Accomplishment Levels for the smaller
Semi-annual area. The UTB/100 configuration shows about a
10% increase in accomplishment level with 50% of the current
semi-anrual area doyngraded to annual. Table 2 clearly indicates
that when specified Accomplishment Levels are desiredfagainst
the Semi-annual search objectives, reducing the Semi-annual
search size has a powerful influence on Accomplishment Level
achieved against bo:h annual and semi-annual objectives. The
authors of requirer 2nts, if they choose to write requirements
from this point-of--view, shgquiverywcarefully resize‘the
Semi-annual area to include only those areas which truly

deserve the effort employed against.areas of this status.

Further presentation of data pertinent to th:z point-of-view

. discussea above wili be found with Figures & and 6 of the studr

results
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SUBJECT: Sensivity of Search Accomplishment to Search Area
Size ard to Specific Accomplishment Goals for
Various Corona Configurations with Five Missions
Per Yearx

TABLE 2: The Relationship Between Accomplish-
men+ Level and Total Unique Cloud-Free
Photographic Coverage of Acnual and .

’ Semi.-Annual Areas--Semi-Annu:l Emphasis

| /

I Size of Semi-Annual Search Area

Film Type/

Perigee Altitude 6 . 6 o
_ 6.8x10 n.m.4 3.4x10 n.m,~<
Toytal Net SAAL*/ To"al Net SAAIX/

; Covegage AAL®% Co‘erage AAL**

(x10° nm ) (%) (a. 108 nm ) (o)

UTB/100 13.3 80/97 11.6 80/98

(87/84) %> (96/95) *s*

UTB/85 10.6 75/0 0.0 80/75

STB/100 , 10.6 75/0 0.0 80/75

STB/85 8.6 62/0 8.0 80/40

|

25X1A

* Semi-~annual Accomplishment Level
** Annual Accompnl ishment Level
**% Fpint of view changed because of overw: elming capability
against the arnual area when the Accomplishment Level
specified agaiist the semi-annual aréa is too low.
6. There are specific Accomplishment uLevelg which
maximize the sum of tne total unique cloud Tree annuat and

Semi-annual photographic coverage.. If the authors cf photo-

graphic requirements specify Accomplishment Levels which

maximize this sum, increases in Accomplishment Level of approxi-

mately 12% against the Semi-annual Area and 15% against the
Annual Area afe achieved when the current Semi-annual Area

decreases by 50%. The absclute values of Accomplishment
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'SUBJECT: Sensitivity of Search Accomplishment to Search Area
' Size and to Specific Accomplishment Goals for
Various Corona Conflguratlons with Five Missions

Per Year

Level achieved along with the maximum values of the total

unidue cloud %ree photocgraphi

approach are summarized in Table 3.

el coverTge acguired using this

TABLE 3: The Relationship Between Accomplish-

ment Level and Maximized

Total Unique

Cloud-Free Photographic Coverage of
fnnual and Semi-Annual Arcas

Accomplishment Levels are to be achieved against

annual and annual objectives,

~

; Size of Semi~Annual St<arch Area
Film Type/ ‘ 6 2 6 ‘
Perigee Altitude 6.8x10° n.m. 3.4x10° n.m.
' Max imum Maximum SAAL*/AAT* %
Total Net SAALX/AAL* | Totei Net :
Covegtge Coveg gg
(x10°nm ) G (x10°:m*) (%)
UTB/100 14.2 88/80 12.5 95/98
UTB/85 | . 11.1 68/69 10.1 76/80
STB/100 11.1 68/69 10.1 76/80
STIB/85j Lo 9.0 56/52 8.!  65/66
* Semi-annual Accomplishment LeVel. ]
*% Annual Accomplishment Level.
7. Tf the authore ~f the reauirements snecifyv that equal

both semi-

the results of the study show

that regardlesc of which CORONA configuratior is used a

reduction of as much as 50% in the size of the Semi-aunaual

Search Area allows an increase of approximately 10% in
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'SUBJECT: Sensitivity of Search Accomplishment to Search Area
" gize and to Specific Accomplishment Goals for
various Corona Configurations with Five Missions
H Per Year

Accomb}ishmenf Level. It is shown that increasés of this
magnitﬁde could be obtained with the appropriate choice of
perigeé altitude and/or film type without reducing the Semi-
annuay Search Area size. The Accomplishment Levels achieved
and tﬂe gsum of the itotal unique coverage obtained is presented
in Taéle 3A.
TABLE 3A: The Relationsnip Between Accomplish-
ment Level and Total Unique Cloud-Free
Photographic Coverage of Annual and

Semi-annual Areas - Equal Accomplish~
ment Levels

Size of Semi-~Annual Search Area
Film Type/ 9 6 o
Perigee Altitude 6.8x106 nm : 3.4x10° nm’
Total Net SAALX/ Total Net SAAL*/
Coverage2 AAT** Covegage AAL*
(x106 nm?) (x10 nmz)
UTB/100 12.8 86/86 12.1 96/96
UTB/85 10.5 68/68 10.0 79/79
STB/100 10.5 68/68 10.0 79/79
'STB/85 e.c 54/54 8.4 85/62
¥ Semi-annual Accomplishment Level.
**% Annual Accomplishment Level. -
8. When the s'ze of the Semi-annual Ar~a is decreased the

increases in Accomptishment Level are achieved through a greater
concentration of effort on the reduced area. This leads to an
increase in redundant coverage. As the size of the Semi-annual

Areca decreases the size of the Annual Area ircreases causing a

Eﬁﬁ?ﬁ Accomplishmeri Level against the Annual Area for the

25X1A
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'SUBJECT: Sensitivity of Search Accomplishment to Search Area
Size and to Specific Accomplishment Goals for
; Various Corona Configurations with Five Missions
i Per Yeear ' :

previéusly aéplied level of effort. Thus, more effort is

applieé to the Annual Area in an attempt to pull its
Accompiishment Level up. TFor these reasons, Accomplishment Level
does @ot increase as high nor as fast as one may have anticipated

for réduction in the Semi-annual Search Arez size.

j

9. For all CORONA configurations at five missicons per
year except STB/85, a reduction in the size of the curront
Semi~annual Search Area will cause a reduction in the sum of
the total area cqvered with unique cloud free photography for
annual and semi-anni1al purposes. For STB/85 at five missions
per year it appears that there could be minor advantages from
a total qet coverage point—of—view; in resizing the Semi-
annual Area to approximately 6#106 n.m.z.

10, When the »hotographic coverage aveilable reaches a
critically low level five missions per year -with STB/85 there
is a specific Semi-annual Search Area size which maximizes
the sum of the total uniyue cioud iree Semi-Anunual and Anuual
photographic coverage. Of course, it is necessary to prescribe
Accomplishment Leve.s as goals whiéh are appropriate to these

‘maxima. This condi:ion will exis! and be mcre pronounced Jor

all configurations if the missions flown should drop as low

as four per year,.

___25X1A
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SUBJECT: Sencitivity of Search Accomplishment to Scarch
Area Size and to Specific Accomplishment Goals
for Various Corona Configuratious with Five
Missions Per Year

IT. ASSUMPTiONS SUPPORTING DATA AND CONSTRAINTS

1. In this study it was assumed that the search
requiréments against which the CORONA systen will be used
in thq future will e similar in structure to current
requi%ements. Furtiermore, it was assumed that the manner
in which the CORONA system will be\operated in the futu.e
will femain consist :nt with.procedures and operations of
ﬁhe past.

2. The Army Map Service coverage accomplishment/data
was used to corrcla:e the Annual and Semi-arnual search
Accomplishment Level with the Total Gross Coverage3 fér all
six and twelve mont.a periods ending in CY19€3. Then; the
Mission Gross Coverage4 was correlated with data on the
Total Areca Photogra)hed5 for annual and sem? -annual
purposes from the files of the Satellite Opecations Center
(soC¢). The supporting statistics and analytical technique

discussed above are detailed in the Appendix,

s

3 . o
Total Gross Toverage ~ the total of the individual
mission, semi-annual or annual, area search gross coverage
in square nautical miles.

4 Mission Gross Coverage — the unique cloud free
photography per mission in square nautical miles.

S5 total Area Photographed - the total area, in square
nautical miles, photographed within the gearci arca for
gsemi-annual or annual purposes. . Includes cloud covered
and redundant photogr " 95X1A
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SUBJECT: Sensitivity of Search Accomplishment to Search
Arca Size and to Specific Accomplishment Goals
for Various Corona Configurations with Five
Missions Per Year

3. The specified quantities or limitation on film
utilization against requirements for coﬁerage against Wigh
Priority Areas (IIPA}, non-Sino-Soviet arcas, and Mapping,
Charting, and Geodesy (MC&G) which have been used by the
SOC in similar stud’es were used in this study. These

constraints, presented in Table 4: Specificed Film Utiliza--

tion, may vary according to current intelligence objectives;

but, they are usually specificd according to the gross
coverage available ver mission.

TABLE 4: SPECIFIED FILM UTILIZATION
(Reference 1)

Film Type/Perigee FPA Usage Non-Bloc 7 MC&G
Altitude Per Mission Annual Usage Annugl Usage
' (x106 n.m.2) (%106 n.m.2) (x10° n.m.%)
UTB/100 2.70 5.0 2.0
UTB/85 1.90 - 5.0 2.0
STB/100 1.84 5.0 2.0
STB/85 1.26 2.0 2.0

Mission cove: age capability to be usec¢ for High =
Priority Arcas per mission.
) 7 The arca outside the Soviet Union, Comminist Bloc
countries, and China which must be photographed to assure
the required level of cloud-free coverage,

8 Coverage expended for Mapping, Charting, and Geodesy.
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SUBJECT: Scnsitivity of Search Accomplishment to Search
Area Size and to Specific Accompiishment Goals
for Various Corona Configurations - with Five
Missions Per Year

ITI, ANALYTICAL APPROACH

| !
1. With the foregoing absumptipns, the historical

coverage data provicas a basis from Which to »roject the
aceomplishment of future missions

2. With the ccrrelated data discussed .bove one is
in = position to ci.oose an Accomplishment Level and
determine the Tbtal Gross Coverage required o achieve
this goal. Dividing this Total Gross Coverage by the
number’of missions to be flown during the o |uirement
period (6 or 12 months) defines the 1cequired Mission Gross
Coverage from thch the total area that must be photographed
per miskion can be determined for a particular requirement.
If one‘then subtracts this area to be photographed for this
require%eﬁt\from the: amount of coverage avai .able on a
particular CORONA configufation, the remaind:r is the
coverage available - on a particular mission - for other
réquirements. Since onc of the goals of this study was to
measure thé cffects of changing pefiodic search area size,
the correlation of Accompiishment Level to T)tal Gross
Coverage was normalized to the seafch avea size, It is then

possible to multiply this percent total gross coverage by

Page Lleven
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SUBJECT: Sensitivity of Search Accomplishment to Search
Area Sizc and to Specific Accomplishment Goals
for Various Corona Configurations with Five
Missious Per Year

a particular search area size =nd determine the Total Gross
Coverage required to achieve the specified Accomplishment
Level. A numerical example demonstrating the procedure
discussed above and a mdré detailed explanation of each
aspect of this methed will be found in the Ay pendix,
IV, RESULTS

1. PFigure 1 presents the Accomplishment Level vs. Size
of Semi-annual Search Area. It was assumed, to produce
Figure 1, that the objective of the user would be to achieve
the Saﬁe Accomplishment Level on both the annual and semi-
annual area. Thus, the scale entitled "Accomplishment Level'
represents the individual Accomplishment Level achieved
against'each requirement. It is pointed out  that there are
two scales on the al.scissa: one scale for the size of each
type of search area It will be noted that‘as the size of
the Semi-annual Searéh Area increases the size of the Annual
Area decreases,

2. The Accomplishment Levels in several specific cases

~

are presented numerically in Table 5.
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SUBJECT: Sensitivity of Search Accomplishment to Search
Area Sive and to Sprcific Accomplishment Goals
for Various Corona Configurations:s with Five
Missions Per Year

TABLE 5: ACCOMPLISHMENT LEVEL-(%) VS. SIZE OF SEMI-
ANNUAL ARFA WITH FIVE MISSION/YEAR (EQUAL ACCOMPLISHED FOQR
SEMI-ANNUAL AND ANNUJAL AREA) '

Accomplishment Levels (%)
— — - L !
Size of Area Film Type/Perigese Altitude
(x106 n.m.2) 9
UTR/100 STB/100 STB/85
Annual Semi~Annual UTB/&5
0 9.6 ' 1 80 63 45
2.8 6.8 86 69 54
3.4 6.2 87 71 56 '
4.8 4.8 91 76 60
6.2 3.4 93 80 63
6.8 2.8 94 81 64
9.6 0 97 85 67

3. The sensitivity of Accomplishment Le7sel to a
 reduction from the entire area being semi-annually required
to it being annually required is described numerically in
Table 6, This is congidered to be an extreme change - 100%

annual to 100% semi--annual. It is presented because it .

provides bounds on the largest gains which can be realized

s

Y As will be noted in Table 1, STB/100 and UTB/85 have
virtually the same film available per mission. Consequently,
the results obtained using these two configuration are so
nearly equivalent thal an attempt to dlStngUlSh difference

25X1 is not considered justified. . . o
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SUBJECT : Senéitivity of Search Accomplishmeat to Search
' Area Siwe and to Specific Accomplishment Goals
for Various Corona Configurations with Five
Missions Per Year
by redﬁcing the Semi-annual Area. It provides insight as to
the changes in Accouplishment Level which cculd be realized
by 1:z gthonlng the requirement period. Table 6 shows a
con81derab1e improv-ment in Accomplishment Level; but,
| :
Table'5, Table 6, aud Figure 1 all indicate =he same
absolute improvemen . may be obtained with either film type
by increcasing the purigec altiiude from 85 to 100 nautical
miles.
TABLE 6: ACCOMPLISIMENT LEVEL SENSITIVITY TO COVERAGE PERIOD
- (Five Missions/Year)
Film Type/ | Accompl: sh— | Accomplish- Chang+ in Accomplishment
Perigee ment Level ment Level for Sl ift from 100%
Altitude . Requiitcd Semi-Annually
100% S mi- 100% to 10L% Required Annually
Annual Annual Absolute Percent
Change Change
UTB/100 80 97 17% 20%
UTB/85 63 85 - 22% 35%
STB/100 '
STB/85 45 67 22% 49% .
|
- 25X1A
] a5
' 25X1A

ApToved For Release 20

P4/07/07 : CIA-

g@d még Fj!“"“‘

RDP79B01709A00060004@0430i f teen




25?(1‘ ApproVéd F’b?#ﬁlease 2044/07/07 : CI}-RDP?QBM70%00600040013-9
SUBJECT:_ Sensitivity of Search Accomplishment to Search
Area Sizc and to Specific Accomplishment Goals

, for Various Corona Conflguratlons with Five
i Missiors Per Year

4. Table 7 presents the change in Accoaplishment
Level for scveral possible reductions in the size ot the

current Semi-annual Search Area. Again, it is clear from

these ;data that the average Accomplishment Level can be
increased by decrcasing the Semi-annual Area. These data

I

again’' demonstrate that equivalent improveme:t in Accomplish-

ment Level may be o>rtained by increasing perigee altitude,

25X1
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SUBJECT: Sensitivity of Search Accomplishment to Search Area Size and to Specific
Accomplishment Goals for Various Corona Configurations with Five Missions
DPer Year

TABLE 7: INCREASE IN ACCOMPLISHMENT LEVEL FOR REDUCTIONS IN SIZL OF

CURRENT SEMI-ANNUAL AREA (6.8 x 108 n.m.2)

(Five Mission/Year)

Reduction from 1 \ l [ [)
Curren’. Size ‘ 100% 50% ‘ 25% l 10% 0% i
_ | l |
New Size of Semi- : : i
Annua16Searc% Area 0 3.4 5.1 6.1 6.8
(x10° n.m.“)
1
Film Type/ Absolute Percent| Abso. Per.| Abso. Per.| Abso. Per. Accomoplishment i
Perigee Altitude Change Change Chg. Chg.} Chg. Chg. Chg Chg. " Level |
. %) (%) (%) (%) (%) (%) (%) (%) (%) ‘
- !
UTB/100 +11.0 12.8 +7.0 8.2 | +4.0 4.7 | +2.0 2.3 86 X
i
UTB/85 | | _’)
STB/'l_OO ' +16.0 25.0 +11.0 15.6 +6.0 8.6 +2.5 3.6 70 K
- !
~_iSTB/85 .\ +13.0 24 - + 9.0 16.6 +5.0 9.3 +2.0 3.7 54 \
i
~ /‘

25X1A N , - 25X1
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- SUBJECT: Sensitivity of Search Accomplishment to Search

Area Size and to Specific Accomplishment Goals
for Various Corona Configuration= with Five
Missions Per Year

5. To decreasc the size »f the Semi~anrvual Search Area
or to increase peripgece altitude on a particuler missicn in
the interest of increasing Accomplishment Level may be false
economy. To increase perigee altitude will certainly increase \
the average ground resolved distance over thc area photogranhed
and to dccrcase the Semi-annual Search Area size may reduqe
the total quantity of photogragpay useful for semi-annual and
annual purposes. While average photographic resolution as a
function of perigee altitude is the subject of other studies
currenfly in progress and outside the scopc of this report,
the resulting effect of changing search area size on photo-
graphic yield is the subject of the remaining portion of |
this report. r

6. Photographic yield could be defined in a number of
ways. However, regnrdless of exactly how yield may be
defined all definitions would probably fall into two
categories: one category dealing in some measure with what
was or could be learned from the phbtography and the otheri
category describing the quantity of photograpay acquirgd'
and usefu:r for some one or several purrposes. This study

cannot speculate as to the value of information contained

| | 25X1A
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SUBJECT: Sensitivity cf Search Accomplishment to Search
Area Size and to Specific Accomplishment Goals
for Various Corona Corfigurations with Five
Missions Per Year

in phdtography. But, the effects of changing search area
sizes on the quauncity of useful.photography taken for semi--
annualjpurposes has bLecen investigated and the results will
be reﬁorted. Furthermore, this quantitative measure of
photoéraphic yield 1as been studied from two points of
view.f One view is that the proper:. specificatiocn of
quantity is in term: of net coverage useful for annual or
semi-annual purposes. Where net coverage is.defined as the
total of the uniqgrc photography covering a rerticular
search‘area. This .s an especially useful definition .of
yield and it is the manner in which search requiremen&s'
are specified.

7. Another quantitative view of photographic yield is
based cimply on the accumulated gross coverare. With this
view, regardless of whethér coverage 1is reduadant, that is
coverage of the sam: area in a period less than the require-
ment frequency, it is countable toward gross coverage. Gross
coverage is’ a useful measure becausé a comparison between

gross and net provices an indication of the ‘evel of

_redundancy .

8. The objective was to measure the effects of reducing
the size of the Semi-annual Area by observing changes in

(33

[ R @
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SUBJECT: Sensitivity of Search Accomplishment to Search
Area Size and to Specific Accomplishment Gosals
for Various Corona Configuratious with Five
MissiousiLPew Wear: . =

perfofmance acﬁieved with a specifié launch rate. Thus, it
is necessary to accumulate the measurcs of performance over
some period of time., But, there are two different search
jobs éo ¢ done: Cover part of an arca annually.anﬂ part of
anothgr a.en semi-~aanually. It is clear thest performance of
each 50b contributes to both types of yield - n=2t coverage
and gross ‘covérage. So, it would be useful to allow the
measurce of yield to reflect the performance of both jobs.
Therefqre, the foild>wing concepts and definliiion will be
used as a means to describe the yield of some number of
photograpﬁie missions:
(a) ~ Total Net Photographic Yield - The total

area phot»ngraphed with unique, cloud-free

photograr.ay for annual and semi—araual

search pu:poses‘during some specitic

period ot timo.11 _ .

.‘(b) Total Gross Photographic Yield - The total
érea photographed with\cloudwfree photog-
raphy for anaual and semi-~annual purpose in

some period of time.

11 mhig definition of Total Net Photographic Yield allows
counting of the coverage of the same area twice if the area is
contained in the Semi-annual Area and the coverages are greater
than six months apart. ‘ ™ 95X1A
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SUBJECT: Sensitivity c¢f Search Accomplishment to Search
Area Size and to Specific Accomplishment Goals
; for Various Corona Corfigurations with Five
i Missiors Per Year

é, The‘Total Net Photographic-Yield ("NPY) is computed
acccrdineg to the fcllowing equation: TNPY= ESemiMAnnual
Accompiishment X Size of Semi-Annual Area x Frequency during
Perio@] + [Annual Accomplishment x Size of Annual Area X
Frequ%ncy during Pe'iod]. In this study, siace we a?e con-
cerneabwith a certain number of launches per y=sv, 12 months
was :;used as the pe-:iod over which to accumulate yield. There-
fore, semi-annual frequency during the period equals 2,0 and
annual frequency during the period equals 1.(.

]d. Tha Total Gross Photographic Yield (TGPY) is
computed based on the coverage allqcated for Semimannﬁal
Area, Annual Area and HPA coverage., HPA cloud-free coverage
is counted in total gross because it contributes té the Semi-
annual total gross ':overage.

11. The relat.onship between Net Photographic Yield and

Semi-~-Annual Search ‘.ccomplishment Level is presented in

- 25X1

Figure 2. The curve entitled Total is the Total Net Photographic

Yield as it was defined above and it js intended to illustrate

that this total is he sum of the net yield “rom coverage of

_the Annual and Semi--annual Areas, Fuxthermo.'e, Figure 2

demonstrates that there is a certain Semi-Annual Accomplish-
ment Level, 68% in the case presented, which maximizes the

.

Total Net Photographic Yield. . S : N
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Sensitivity of Search Accomplishment to Search
Area Size and to Spccific Accomplishment Goals

for Various Corona Configurations with Five

Missiong

12, ¥Figure 3 presents th= Total Net Photographic Yield

half the current size).

Search Areca.

Per Year

as a function of Semi-Annual Accomplishment

same information for a scar~h area of 3.4 x 17

Y.oavel for the

current Semi~annual Search Area; and, Figure 4 presents the

n m.z (one

A comparisoa of thes: results,

Table 8, shows that th: Total Nct Photographic Yield is

actually reduced by reducing the size of the Semi-annual

" TABLE 8: MAXIMUM TOTAL NET PHOTOGRAPHIC YILLD VS, SIZm

OF SEMI-ANNUAL AREA FOR FIVE MISSIONS PER YEAR

Film Type/

Semi~Annual Search S*zes

n.m,

13. These data indicate

search Ares Size,

se 2004/07/07 : CIA-R

Perigee Altitude 6.8 3.4 A Yield
UTR/100 14.0 12.5 ~1.5
{ UI'B/85 11.1 10.1 -1.0
STB/100 R
STB/85 9.0 8.5 - .5

reduction of between 10.7% to 5,5%

in Total Net Photographic Yield, depending on film type and

perigee altitude, for the indicated reduction in Semi-annual
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SUBJECT: Sensitivity of Search Accomplishment to Search
Arca Size and to Specific Accomplishment Goals
for Various Corona Configurations with Five
Missions Per Year

14. The relationship between Annual and Semi-Annual
Accomplishment'Levc] for the current Semi-anuual Arers is
presented in Figure 5. Tigure 6 presents the same relation-
ship for the same number of flights, but the Semi-annual
Search Area is reduced by 50%. The Accomplishment Levels
which maximize the Total Net Photographic Yield arc prcsented

numerically in Table 9,

TABGE 7 ACCOMPLTSHNENT LEVELS FOR MAXIMOM
__TOTAT, NET PHOTOGRAPHIC YIRLD

SEMI-ANNUAL SEARCH AREAS
Film Type/ 6.8 x 106 n.m.z 3.4X106 n.m.2
Perigee Altitude ' ‘
- ’ Accomplishment Accomplishment
Level Level
Semi- . Semi~
' Annual Annual __Annual Annual
UTB/100 88 80 95 98
UTB/85 68 69 76 80
STB/ 100
STB/85 : 56 52 65 66

e, .
3
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SUBJECT: Sensitiviiy of Search Accompliishment toc Search

Area Siwe and to Specific Accomplishment Goals
for Various Corona Conflguratlons with Five
Missions Per Year

5. The information contained. in figures 1, 5, and 6
Net Photographic Yield and the size bf the Semi-annual Search
Areca, This relatiorship, shown in TFigure 7, waé obtained based
on the assumption that Accomplishment Levels for both‘semiu
annual and annual search objcctives would be choscen sc as
to mazimize the;Total Nct Photographic Yield for the particular
sizes of Annual and Semi-annual Area.

16. Figure 7 clearly shows that in the cases of UTB/IOO,
UTB/85‘and STB/100 taec Total Net Photographic: Yield will
increase as the size of search area increases. It appears
that with STB/85, the TNPY increases until the size of the
Seﬁi—anﬁual Area is approximately 6 x 1O6 n.m.z and then

M P . . . .
decreas ¢s. .Indicatiig that there is a particular Semi-annual

‘Search Ares size whi:h maximizes the total nt coverage for

the STB/85 configuration, It is anticipated that this
condition will exist and be more pronounced for all coun-

figurations if fewer than five missions are flown per year.

| | 25X1A
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SUBJECT: Sensitivity of Scarch Accomplishment *o Search
Avea Size and to Specific Acconmplishment Goals
for Various Corona ConfTigurations with Five
Missions Per Year ;

17. TFigure 1, shown carlier, may now be nodified to
describe the’Accomplishment .evels which maxinize the
: !
Total Net Photographic Yield as a function of search area

size. This information is presented in Figuwve 8.

[ | | | |
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SUBJECT: Sensitivity ot Search Accomplishment to Search
Area Size and to Specific Accomplishment Goals
for Various Corona Configurations with TFive
Missions Per Year

18. The effects of Accomplishment Level and Semi-annual

Seaféh Area size on the Total Gross Photographic Yield are

e

presented in Figures 9, 10, and 11,

19. TFigure 9 and 10 presents Total Gross Photographic
Yield as a functlion of‘Semi~annua1 Accomplishment Level for
the current Semi-annual Search Area and for one 50% smaller.

Characteristically, the same observatio: 23 pertained to

.Total Net Photographic ¥Yield may be made. There are specific

" Accomplishment Levels which maximize the TGPY. It will be

observed that these values of Semi-annual Accomplishment

Level which maximize the gross yield are virtually the same

as the values which maximize the Total Net Photographic Yield.
20. The data from Figure 9 and 10 may be combirnd with

data from Tablé 4 and information in the Appendix to produce

Figure 11 which is the Total Gross Phot.graphic Vield as a

Ffupction ~f Seni-annual Search Avea size. These functions,

for the various configurations, show thut the Total Gross

Photographic Yield will gradually décrease as the size of the

Semi-annual Area increases. The Total Gross Phofographic

vield decreases because, as shown in Figurec 18 of the Appéndix,

coverage against annual objectives is more efficiently conducted

than coverage against semi-annual objectives.
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SUBJECT: Sensitivity of Search Accomplishment to Search
Area Size2 and to Specific Accomplishemnt Goals
for Various Corona Configurations with TI'ive
Missions Per Yecar g

21, Total Net Photographic Yield and Tutal Gross Photo-
graphic Yielq'may now te used to dctfrmincbhow redundancy is
influenced by changes in the size of}the Semi~gnnual Area.
.This relationship, Rodundancy vs. Size of Semi~annual Area
is presented in Figu-e 12. Here redundancy s defined by
the following equation: Redundancy = (Gross - Net)/Grossi
It car be seen Fhat rcedundancy inc%eases shaiply as the size
ol the Semi-annual Search Area decrcases regardless of which
CORONA configuration is employed. Therefore. it should:be
clecar that the increuses in Accomnlisbhment Level shown in
Figures 1 and 8 are achieved through allowing a greater
concentration of phovographic activity with resulting increase
of reduﬁdant éoverage.
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APPLENDIX

Figure 13: Mission CGross vs. Total Area Photographed -

i Annual fearch Area (CY 1968 Data) .

Figure/l4: Mission Gross vs. Total Area Photographed -
! Semi-Anr ual Search Arca (CY 1968 Data)

i

Figuré 15: Accomplishment Level vs. Total Periwd Groes
Figure 16: Accomplishment Level vs. Percent Total Gross

Figure 17: Mission Gross vs. Percentage Total Gross -
Transfer Function Between Total Area Photographed
and Ac.cmplishment Level for Varicus Search Areas
and Laur ch Rates

Figure 18: Mission Gross Expended vs. Total Area Photographed
for each Type of Requ:rement
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SUBJECT: Sensitivity of gearch Accomplishment to Search

Area Size and to Specific Accomplishment Goals
for Various CORONA Configurations with Five
Missions Per Year J

VI. DISCUSSION OF FIGURES 16, 17 and 18

1

! . .
1. A given COLRONA J3 configuration rrovides a certain
|

coverage capability: for example, thé coveraze capability of
one flight with STB/100 is 9.2 x 106 n.m.2, This covefage
capability may be uced for the following pur)oses: HPA
targets, Non-Bloc target, Mapping, Charting, and Geodesy,
and for coverage of Semi-annual and Annual S :arch Areas.
Figures 16, 17 and 18 allow one to determine Accomplishment
Level for a given expenditure of film (equivalent to area
photographed) . Additionally, these Tfigures »Hrovide the
means by which coverage against the Semi-annial Search

Area may*be adjusted to reflect the fact that coverage
against HPA's contributeé positively to the Semi~annual
Accomp}dshmept Level!. The manner in which tiese figures

arc used is demonstiated with the following :xample:

Conditions:

1. 5 missions/yecar

2. STB/100 configuration

Semi-Annual Area= 6.8 X 106 n.m.z

6 2

w

4. aAnnual Arce= 2.8 x 107 n.m.
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SUBJECT: Sensitivity of Search Accomplishment to Search
Arca Size and to Specific Accomplishment Goals
for Various CORONA Configuratioms with Tive
Missions Per Year o

Specified Film Jtalization:

NON-BLOC= 1.0x10% n.m.?/mission

6

MC&G= .4x10 n.m.z/mission

6
1/84x10 n.m.z/mission

IPA= T
TTUAXKT06 n.m.2/micsion

Coverage Availzole for Annual and Semi-- nnual Require-

ments/migsion (XlOC n.m.z):
| 6.8 - 3.24 = 3.56

2. Tirst, for purposes of this example, assume that we
desire 75% Accomplishment Level against the nnual Area; enter
Figure 18 at tﬁe appropriate value, point A .n the schematic.l
Determine the Percént Total Gross, point B, then proceed to
Figure ﬁ% and determine the Mission Gross Coverage required
according to the aﬁpropriate area size and m .ssions flown
duringwthé féquirem@nt period, point C. Entoer Figure 16 at
point C and determine the Total Area Photoéraphéd for annual
purposcs per‘missioh. Now, subtréct this amount of coverage
for the amount available to determine the coverage available

to use against the Semi-annual Area:

3 56x10% n.m.2-1.5x10% n.m.2 = 2.06x108 n.m.?

1
Schematic shown on page 47

. | |
@
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SURJECT: Sensitivity of Search Accomplishmeat to Search
Arca Size and to Specific Accomp’ ishment Goals
for Various Corona Configurations: with Five
Missions Per Year

3. To determine Accomplishment Level against the Semi~annual
Arca this quantity, 2.06x106 n.m.z, must be wdiusted Tor the
fact that HPA coverage contributes to Semi-~a)nual Accomplish-
ment Level., Therefore enter Figure 16 with <he quantity of
film used for HPA t..rgets (1.84X106 n.m.z), woint E in the
schematic, and determine the Mission Gross Coverage, point F.
In a manner Similar to that dizcussed above, determine the
percent total gfoss, point G and then determine the eguivalent
percentage total gross for semi--annual purposes, point H,
Using point I, determine the equivalent Tota. Area Photographed

6 n,m.z) at point J. Now, the actual amount of

capability applied to semi-annual is 2.06x10' n.m.2 +

2 .
.2=2.61x106 n.m, and to determine the Accomplish-

(.55x10

nent Level against the Scmi-annual Area one «nters Figure 14
at this value, point K and proceceds to point P on Figure 12
(40%) .

4, With the exception of the "HPA curve', on Figure 18,
the informdtion in Figure 16, 17, and 18 is contained in
Figure 13, 14, and 15 or was derived analyti:ally. Da%h’for
the "HPA curvoe” was obtained thro¢gh convers ~tion with ,SOC
personnel. Specifically it was indicated that efficiency
against HIPA targets was 69% of the efficiency ontsemﬁannual

e
L}
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‘SUBJECTf Sensitivity of Search Accomplishmeat to Search

Area Size and to Specific Accomplishment Goals
for Various CORONA configurations with Five
Missions Per Year

objectives when the Total Gross Coverage expended is 1.9x106

2

n.m.,”; and saturated, of course, when the Mizsion Gross

Coverage expended for HPA is approximately 2.OX106 n.m.z

at a very high (15 to 20 x 10 n.m.z) Total frea Photographed.
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. , Use of Ficures 16, 17 and 18 to determine accomplishment
against annual and zemi-~annual rcqgirements:'
-
Figure 18
Semi-annual
Pl ! ' .
3!
/ /.
| / ]
1 N /
rccomplishment Annual
Level
A
' . C a2 Semi-annual ;
, jﬁfﬁ!hz.S Accomplishment >~ ' 4.
_»%M//f/ Resulting from HPA
o |30 coverage
| . Flights :
’ Semi--Annual |
ki 4 -~ Period
SO 2lG M I
Percent Total ‘
‘Gross
4
Figurc 17 : -
Size/migsion/pkriod Fiqure 16
' Annual
Mission. Mission
Gross Gross
c .
L Loegtan — -,
. F .,‘ﬂ N _ O [;E;z;h;-;z;;v‘ﬁc"xun aPrPA
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.. Gross Photegraphed
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